Diabetes, which is present in 4 t08% ofadults in the United States, is a riskfactorforsurgicalfailure in laryngotracheal airway operations. We conducted a retrospective study to characterize a population of patients with subglottic stenosis-including the prevalence ofdiabetes, which has not been widely reported. We performed a retrospective chart review of 30 patients-22 women and 8 men, aged 17 to 77 years (mean: 47.5 )-with subglottic stenosis who had presented to our facility between July 2001 and June 2004. Diabetes was present in 5 patients (16.7%); the prevalence of diabetes in our study was not significantly different from regional population-adjusted norms (8 %). Although higher-grade stenosis was significantly more common in the diabetic patients than in the nondiabetic patients (p < 0.05), we were unable to conclude that diabetes plays an independent role in the development ofsubglottic stenosis. We intend to conduct a meta-analysis to assess the role that diabetes plays as both a riskfactorfor and an obstacle to the treatment ofairway stenosis.
Introduction
Airway stenosis continues to be a dominant clinical entity in laryngology, and its management can be fraught with complications and setbacks. Most patients with airway stenosis acquired their obstruction after being intubated during the treatment of a major medical illness. Headway has been made in the prevention of subglottic stenosis (SGS) through the popularization of smaller, and thus safer, endotracheal tubes and a movement toward early tracheotomy. Nevertheless, the clinical scenario in which the otolaryngologist must manage a medically compro-mised patient with an impaired airway remains all too common.
While most cases of refractory airway stenosis can be managed with endoscopic techniques, many patients undergo open resection. Several authors have noted that diabetes mellitus is an independent risk factor for failure in open airway surgery. I· ) This is true for resections with end-to-end anastomoses as well as for augmentation surgery, such as airway expansion with rib grafting. Yet despite the significance of these observations, the actual prevalence of diabetes in airway stenosis patients has not been widely reported. Therefore, we conducted a study to examine a cohort of patients with airway stenosis (in this case SGS) and determine the prevalence of diabetes. We chose SGS because it was the most common type of stenosis in our database of airway patients and because luminal obstruction in SGS is easily classified.'
Patients and methods
Our study population was drawn from a database of airway stenosis patients that had been compiled in the Division of Laryngology at the Medical College of Wisconsin. A search of the database for ICD-9 code 478.74 (stenosis of larynx) turned up 108 patients. Patients were then grouped by their clinically dominant stenosis; the most common of these was SGS (n = 32). Of these 32 patients, 2 were excluded from the study: 1 was excluded because his obstruction had occurred secondary to a pleomorphic adenoma, and the other because of subglottic amyloidosis. Our final group of 30 patients was made up of 22 women and 8 men , aged 17 to 77 years (mean: 47.5) . As a group, the women were slightly younger than the men (mean ages: 46.3 years and 50.9, respectively). All patients had been seen between July 2001 and June 2004.
From the medical charts, we retrospectively recorded each patient's age and sex, the presence or absence of existing diabetes and gastroesophageal reflux dise ase (GERD), the location and nature of any concomitant stenoses other than SGS, and the patient's tobacco history. We then compared the prevalence of diabetes in our group with existing norms in an age-matched population.
In addition, we assigned each patient an etiology for his or her stenosis whenever possible:
www.entjournal.com • 687
• Patients who had no history of intubation were classified as having idiopathic stenosis. • Patients who had undergone only routine intubation-for example, an uncomplicated endotrachea l intubation during elective surgery-were not classified as idiopathic. If no other cause was evident, their etiologic classifica tion was none assigned. • A classification of prolonged intubation was assigned to patients who had undergone an endotrache al intubation (with or without mechanical ventilation) for more than 24 hours .
• A classification of MVAwas assigned to patients who had experienced laryngeal and/or tracheal trauma during a motor vehicle accident. • Patient s who had undergone a tracheotomy with tube placement were classified as such . • A GERD clas sification meant that the patient had signs and/or symp toms of abnormal reflux.
Finally, we assig ned each patien t a degree of stenosis according to the Myer-Cotton grading system.' Although this system was developed to evaluate pediatric SGS, it is valid for adults because it is a straightforward assessment of the degree of luminal compromise: grade I, up to 50% obstruction ; grade II, from 51 to 70% obstruc tion; grade III, more than 70 % obstruction with any detectable lumen; grade IV, no lumen. This study was approved by the institutional review board at the Medical College of Wiscon sin.
Results
Prevalence ofdiab etes. Diabetes was present in 5 of the 30 patients (16.7%) (table). The estimated rate of diabetes in the adult populatio n of southeastern Wiscon sin, the region from which we draw our referral s, is 8%.5We performed a z test for a proportion comp ared to an expected value to comp are our samp le to the regional population. The resu lting z value of 0.006 did not represe nt a statistically significant differe nce (p = 0.995).
Number 
Discussion
Airway stenos is may arise from a combina tion of severa l med ical issues, includi ng the management of (I) critical illnesses that require endo trachea l intubation , (2) inflammation secondary to supraesophageal reflux, and (3) systemic diseases that affect the airway, such as Wegener's granulomatosis.
Stenosis, diabetes, an d reflux. As noted earlier, several inves tigators have established that diabetes is an independent risk factor for failure in the treatment of airway stenosis."? Indee d, it may also be a risk factor in revision surgery. The mechanism by which diabetes affects SGS is not well establi shed . Diabetes may have an effect on established risk factors leading to SGS, including prolonged intubation secondary to critical illness or the presence of GERD.
In a landmark study, Koufman found a close assoc iation between airway stenosis and GERD. 6 Nishida et al reported that diabetes is a risk factor for GERD, as well.' Lluch et al found that the prevalence of asymptomatic GERD was higher among diabetic patients than amo ng the general pop ulation." In that study, GERD in patie nts with type 2 (nonins ulin-dependent) diabetes was assoc iated with the presence of cardiovascular autonom ic neuropathy.
Hyperg lycemia alone may contribute to reflux by triggering transient episodes of lower esophageal sphincter relaxation .Zhang et al demonstrated that the esophagus may be exposed to increased refluxate in patients subjected to experime ntal hyperglycemia, even healthy volunteers .9This effec t appears to be independent of gastric-wall tension. Altho ugh the pathop hysiology of the connection between diabetes and esophageal reflux has not been completely elucidated, it may represent an important link between diabetes and airway stenosis.
St udy design. Although 30 is a significant num ber of SGS cases for a single institution over a 3-year period, it is, of course, a small number overa ll, and the size of our population was a notable limitation of our study. In the future, investigators who study a larger cohort of agematched patients with a history of critical illness may describe the association between SGS and diabe tes more precisely than did we .
In southeastern Wiscons in, the prevalence of diabetes is 8% for all adults and 12% for adults aged 45 to 64 years .' Since the age range in our study was so broad (17 to 77 yr), we used the regional norm for all adults as the basis for our statistical comparisons.
Cardiovascular disease. A significant confounding variable in our modest series was the prese nce of cardiovascular disease in patients with diabe tes. Regardless of diabetes status, patients with cardiovascular disease we found in our small study. It is interesting that in that likely represent a major proportion of patients who require large coopera tive study, the presence of diabetes was not prolonged intubation or cricothyrotomy.'? Still, diabetic found to be an independent risk factor for complications patients may be overrepresented in the airway-stenosis or failure of chest surgery. database because of their higher incidence of cardiovascular Kuriloff et al studied 48 cardiothoracic surgical patients disease and critical illness. Roques et alII reported on more who had undergone cricothyroto my following prolonged than 19,000 patients who had undergone cardiovasc ular intubation and found that diabetes was a risk factor for surgery in a European collective study, and they found that the development of SGS. 10 Of the 5 diabetic patients in diabetes was present in 16.7%-the exact percentage that our study, 2 (40.0%) had undergone prolonged intubation, Although this difference did not achieve statistical significance in our small study (p = 0.126), it might have been significant in a larger study. Kuriloff et al also reported that SGS was more severe in cardio vascular patients with diabete s than in those without diabete s.JOThat association may explain the significantly greater (p < 0.05 ) degree of SGS in the diabetic patients in our study. Again , a larger study may elucid ate the association between diabetes and SGS severity.
In conclusion, we intend to conduct a meta-analysis to assess the role that diabet es plays as both a risk factor for and an obstacle to the treatm ent of airway stenosis. 
